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(54) SYSTEM, METHOD AND UNIT FOR CONTROLUNG OPERATING FUNCTION FOR BICYCLE, 
AND COMPUTER PROGRAM PRODUCT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent an electronic 
control system for bicycles from not functioning in absence 
of a display unit. 

SOLUTION: The electronic control system 2 for bicycles is 
equipped with the display unit 21, a control unit 22 and a 
power unit 23 which control governing actuators 14, 15 
provided on the bicycle, for instance a gear shift actuator, in 
absence of the display unit 21. The control unit 22 and the 
power unit 23 are able to ensure performance of a set of 
basic locomotion functions, such as an upwards and 
downwards gear shifting and an upwards and downwards 
derailleur shifting. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

Especially this invention relates to the control system for bicycles which took into consideration and 
developed the racing cycle about the control system of a bicycle. Although this invention is explained as 
what was applied to the field of a bicycle, especially a racing cycle. Field of application is not 
necessarily limited to it. 
[Background of the Invention] 
[0002] 

Speaking of the field of a bicycle, the electronic control system which had various functions in the past 
several years is offered. Such an electronic control system receives and processes the information 
collected by various sensors, and it is constituted so that the information about actuation/run state of a 
bicycle may be acquired. 
[0003] 

Moreover, in accordance with predetermined criteria, automatically, through the instruction which a user 
emits, these electronic control systems are constituted so that a user can control various starting devices, 
in order to change said actuation/run state of a bicycle. Especially the technique that controls the gear- 
shifting (gear shift, the rear derailer, backside sheathing change gear) and the derailer (derailleur, the 
front derailer, before side sheathing change gear) of a bicycle by the electronic starting device is already 
known. 
[0004] 

The above-mentioned control system is equipped with the display firom the need of processing and 

offering the information about actuation/run state of a bicycle to a user. 

[0005] 

This display is equipped with the processor with the so-called storage capacity of a cycle computer (the 
computer for bicycles, cycle computer) etc., and the information also containing the extra sensitive 
information (sensitive information) about a user is stored in that processor. 
[0006] 

The conventional electronic control system 1 which a bicycle is made to possess is shown in drawing 1 . 
The system 1 in this drawing consists of general functional block which interconnected on the level of a 
communication chaimel. 
[0007] 

A system 1 is equipped with the display 1 1 constituted so that it might function as the display of a 
system, and an interface for management so that a setup in the various modes in connection with use of 
an electronic control system 1 can be performed, so that it may provide a user with the information on 
vision level. The cycle computer (cycle-computer) function controlled by the push button 20 is included 
in this indicating equipment 11 , it interacts with other parts of an electronic control system 1 through 
connection 101, and an initialization function, a setting up function, etc. are achieved. 



[0008] 

A display 1 1 can perform now transmission and reception of a control unit 12 and a signal, and supply 
of power through the above-mentioned connection 101. The control unit 12 is constituted so that it may 
function as a module which manages the request from a user as an interface, and it changes the request 
which a user demands about gear change (modification of the sprocket which positioning and chain 
require) of gear-shifting and a derailer. It generates by operating it, the controller 1 9, for example, the 
push button, corresponding to gear-shifting, the controller 18, for example, the push button, 
corresponding to a derailer, such a request is sent to a power plant (power unit) 13 in the form of a signal 
or a communication link frame (communication frames), and this power plant 13 performs said request. 
[0009] 

That is, the power plant 13 is constituted so that control fimctions of specific actuation, such as control 
of the gear-shifting of a bicycle and the components for servo exchange actuation (servo-assisted 
operation) like a derailer, may be achieved. 
[0010] 

For this reason, a conununication link frame is sent to a power plant 13 through a control unit 12 and the 
connection 1 02 which was made to perform transmission and reception of a signal, and supply of power. 
A power plant 13 manages the request of gear change of gear-shifting and a derailer, and controls 
actuation of the gear-shifting starting device 14 corresponding to position transducers 16 and 17, and the 
derailer starting device 15, respectively. Position transducers 16 and 17 enable it to perform a procedure 
according to the specific modality (modalities) which the information about the location (gear change 
condition of a backside sheathing change gear and a before side sheathing change gear) of gear-shifting 
and a derailer should be supplied to a power plant 13, and a power plant 13 should control starting 
devices 14 and IS optimally, for example, bicycles, such as zero setting of the location of a starting 
device, and a drift of a location or compensation of offset, should perform. 
[0011] 

As opposed to the control unit 12 or the power plant 13, also to the frame of a bicycle, it demoimts and 

the display 1 1 is constituted as free. 

[0012] 

tiie [ according / the above-mentioned electronic control system / to an applicant for this patent / for 

example, / Italy country patent application ] ~ are just going to be known from TO 2000ANo. 000293, 

therefore the contents of an indication make some this application specifications. 

[Description of the Invention] 

[Problem(s) to be Solved by tiie Invention] 

[0013] 

It does not operate, if the electronic control system of this well-known form has no display general 
conventionally, especially - the [ of the above-shown / Italy country patent application ] - if the system 
currently indicated by TO 2000ANo. 000293 enables it to detect removal of a display 1 1 and a display 
1 1 is removed, it will become impossible to use an electronic control system therefore, and it will act 
that the microcontroller of a control unit should control the function of an electronic control system. 
[0014] 

However, if a display is removed, fear of a theft becomes large, and the removed display will win 
popularity or fall and will become easy to damage an impact. The electronic control system of a bicycle 
remains being unable to demonstrate a fimction, and it also becomes impossible therefore, for a user to 
change actuation/run state of about [ that actuation/run state of a bicycle cannot be known ], and a 
bicycle. It also becomes impossible for especially a user to use the gear-shifting of a bicycle. 
[0015] 

When a display breaks down, it is easier to generate such a problem. 
[0016] 

This invention aims at preventing that the electronic control system of a bicycle stops fimctioning, when 
it is made that many above-mentioned problems should be solved and there is no display. 
[Means for Solving the Problem] 



[0017] 

In the system which controls the moving function of a bicycle which was equipped with 1 st at least one 
equipment and 2nd at least one equipment which collaborate mutually functionally, demounted said 1st 
equipment from the bicycle alternatively, and was made free by this invention The above-mentioned 
purpose can be attained by constituting so that exertion of said fiinction may be secured in the condition 
that said 1 st equipment was removed from the bicycle sure enough in the transit ftmction (locomotion 
functions) with said 2nd equipment fundamental [ a general way ]. When this invention is performed as 
a part for attaining the above-mentioned purpose by the control approach in coimection with the above- 
mentioned moving-fimction control system for bicycles, the processor, and computer, it is equipped with 
the software code section which performs the control approach of this invention, and it provides the 
memory of a digital computer also with the computer program product in which a LDA is possible. 
[0018] 

Moreover, according to this invention, if the display is removed, the fixed part of a system can achieve 
certainly the function respectively corresponding to [ in part ] gear-shifting and a derailer at least of the 
basic fimction in connection with transit of a bicycle. Therefore, the control system of this invention can 
continue reacting in order to execute an instruction, and the actuation is made to be performed according 
to the modality of the actuation which hardly differs from the modality of the actuation preferably 
secured when a display usually passes with a control system and is connected. 
[Best Mode of Carrying Out the Invention] 
[0019] 

Henceforth, the desirable operation gestalt of this invention is explained in full detail, referring to an 
accompanying drawing. However, the operation gestalt mentioned later is made in order to illustrate this 
invention, and it does not limit the range of this invention. 
[0020] 

The partial block diagram of the electronic control system 2 which controls the moving function of a 

bicycle by this invention is shown in drawing 2 R> 2. 

[0021] 

The electronic control system of illustration supports the fundamental map of the about already 

explained system 1 . 

[0022] 

That is, the electronic control system 2 consists of a display 21, a control unit 22, and a power plant 23. 
[0023] 

A power plant 23 supplies a power source to a control unit 22 through connection 102. Connection 102 
is divided into the electric supply bus 103 and a communication bus 104. The connection 105 which can 
be detached and attached freely connects the electric supply bus 103 and a communication bus 104 to a 
display 21. 
[0024] 

As a connection 105 which can be detached and attached, you may constitute from a suitable 4 heart 

fitting form connector, and may constitute from a skid contact. 

[0025] 

The microcontroller 27 is connected to a communication bus 104 and juxtaposition in the control device 
22. This microcontroller 27 has the input edges 28 and 29, and receives the instruction corresponding to 
gear-shifting, and the instruction corresponding to a derailer, respectively. Therefore, a microcontroller 
27 transmits said instruction to a power plant 23 through a communication bus 104. The control device 
22 has the auxiliary power circuit 30 which acts as the monitor of the actuation of the auxiUary dc- 
battery 34 for microcontroller 27 in a well-known mode. 
[0026] 

The display 22 has the display 24 driven by the microprocessor 25, This microprocessor 25 achieves a 
cycle computer function, or is suitable for commimicating with a control unit 22 through a 
communication bus 104. The auxihary power circuit 26 included in this indicating equipment 22 acts as 
the monitor of the actuation of the auxiliary dc-battery 33 for microcontroller 25 in a well-known mode. 



[0027] 

Although it also has the magnet 31, as for an indicating equipment 22, this magnet 31 opens and closes 
three reed-type MAG switches 32 formed in one in the lead wire of a communication bus 104 and the 
electric supply bus 103. 
[0028] 

That is, in the condition that the indicating equipment 22 is not removed, the magnetic switch 32 was 

closed with the MAG of a magnet 3 1 , and is on. 

[0029] 

If a display 22 is removed from a bicycle, since the magnet 3 1 naturally also separates from the bicycle, 
especially the control device 22 with the display 22, the magnetic switch 32 will be opened and will be 
turned off. 
[0030] 

If a connection 105 is intercepted with removal of a display 21, the signal transmission and reception 
between a control unit 22 and a display 2 1 and an electric power supply will be intercepted. Since the 
magnetic switch 32 is turned off to coincidence in that case, a control unit 22 is electrically insulated 
from the contact (a part for an end) of a connection 105. If the field between the blocks with which 
equipments 21 and 22 are expressed, respectively is faced a part for this end and a display 21 is removed 
as shown in drawing 2 , it will remain exposed. 
[0031] 

The advantage brought about by the above configuration and its configuration is just going to be 
explained in full detail by the European Patent application 03425 189.No. 9 from which an applicant for 
this patent becomes the foundation of this application, and the European Patent application which 
applied to coincidence. 
[0032] 

The microcontroller 27 is connected with the magnetic switch 32 through the signal line 35, in order to 

detect closing motion of the magnetic switch 32. 

[0033] 

Drawing 3 , drawing 4 , and drawing 5 show an example of the flow chart which shows the control 
approach of the moving function of a bicycle which the electronic control system 2 of this invention 
performs. 
[0034] 

Especially drawing 3 shows the part of the procedure corresponding to a display 21. 
[0035] 

First, the existence of a request is identified [ whether in the following judgment step (choice step) 201, 
a user wants to start a program flow from the first step 200, and to start programming mode, and ] in 
drawing 3 . 
[0036] 

A control program will be ended if judged as (No) without a request. 
[0037] 

On the other hand, if judged as that by which the request was made at step 201, a judgment will be 
performed in order at the judgment steps 202-207. If one judgment result of these judgment steps 202- 
207 is affirmation (Y es), step 220 which sends out a request to a power plant 23 will be performed. 
[0038] 

That is, the judgment step 202 judges [ whether a user wants to progress to the step which resets a 

starting device, and ] the existence of a request. 

[0039] 

the judgment result of this judgment step 202 ~ "~ if it is request-less (No)", it will move to the 
following judgment step 203, and an inquiry whether he wants to end a zero setting step will be 
performed to a user. 
[0040] 

If the judgment result of the judgment step 203 is "negation (No)", an inquiry whether he wants to 



progress to the following judgment step 204 and to progress to a compensation step to a user will be 

performed. 

[0041] 

If the judgment result of this judgment step 204 is "negation (No)", it will progress to the following 
judgment step 205, and an inquiry whether you want to end a compensation step to a user (exit) will be 
performed. 
[0042] 

If the judgment result of the judgment step 205 is "negation (No)", it will progress to the following 
judgment step 206, and an inquiry whether it should be set as a manual mode to a user will be 
performed. 
[0043] 

If the judgment result of this judgment step 206 is "negation (No)", it will progress to the following 
judgment step 207, and an inquiry whether it should be set as automatic mode to a user will be 
performed. 
[0044] 

Control will be ended if the judgment result in this judgment step 207 is "negation (No)." 
[0045] 

These judgment steps of go on [ by operating the push button 20 ( drawing 1 ) of an indicating 

equipment 21 ] are clear. 

[0046] 

Drawing 4 shows the part of the procedure corresponding to a control unit 22. 
[0047] 

Actuation which asks the beginning whether the input edges 28 and 29 ( drawing 2 ) have the instruction 
by actuation of a controller 18 and 19 ( drawing 1 R> 1), for example, push buttons, in the judgment step 
301 here is performed. 
[0048] 

Control will be ended if the judgment result of this judgment step 301 is "negation (No)", i.e., a 

judgment that there is no instruction in the input edges 28 and 29. 

[0049] 

On the other hand, if the judgment result of the judgment step 301 is "affirmation (^''es)", in the 
judgment step 303, it will be judged whether whether there being any display 21 and a display 21 are 
connected with the control unit 22. 
[0050] 

If the display 21 is connected with the control device 22 as a result of the judgment of this judgment step 
303 (Yes), actuation which sets a signal register (signalling register) or a flag in step 304 will be 
performed. A flag means that there is a display 22, if it is set. 
[0051] 

On the other hand, as a result of the judgment of the judgment step 303, if judged with there being no 
display 22, actuation which resets a flag in (No) and step 305 will be performed. Resetting a flag means 
that the display 22 is not connected. 
[0052] 

Anyway, after that, control progresses to the judgment step 302, and or the instruction currently sent to 
the input edge will not be concemed with gear-shifting, it judges whether it is a thing in connection with 
a derailer. 
[0053] 

Either progresses to step 320 and the judgment result of the judgment step 302 transmits the request 
corresponding to a power plant 23. The request here includes the information about the existence of the 
display 22 obtained through step 304 or step 305. 
[0054] 

The part of the procedure corresponding to a power plant 23 is shown in drawing 5 . 
[0055] 



The actuation which includes the judgment of whether the instruction is coming to the input edge in the 

judgment step 401 following step 220 or step 320 first here is made. 

[0056] 

Control will be ended if the judgment result of step 401 is judged as the instruction not coming to 

"negation (No)", i.e., an input edge. 

[0057] 

On the other hand, if the judgment result is "affirmation (Yes)", in the following judgment step 405, it 
will be judged whether especially based on the request from step 320, whether there being any display 
21 and a display 21 are connected to the control unit 22. 
[0058] 

If judged with the judgment result of step 405 and the display 21 being connected, in the following 
judgment step 402, the instruction detected at the input edge will judge whether activation of the step of 
the zero setting of a starting device is demanded. 
[0059] 

the judgment of the judgment step 402 should perform zero setting - it is (Y es) - if - the variation rate 
of a while the instruction is coming to the input edge by step 401 in the following step 406 starting 
device ~ actuation is performed. 
[0060] 

On the other hand, if it is that of (No) which should perform zero setting and which does not come out, 
in the following judgment step 403, it will be judged whether the instruction is demanding activation of 
the step which compensates the condition (location) of a starting device. 
[0061] 

If it is what the condition of a starting device should be compensated for (Yes) as a result of the 
judgment of step 403, in the following step 407, compensation actuation of a starting device will be 
performed over the instruction coming to the input edge by step 401. 
[0062] 

On the contrary, if it is the judgment of (No) which should compensate the condition of a starting device 
and which does not come out, in the following judgment step 404, a manual instruction or an automatic 
instruction will be judged for an instruction. 
[0063] 

When the judgment result of step 404 is a manual instruction (Yes), in step 408, positioning (gear 

change) actuation is performed according to the request set up manually. 

[0064] 

On the other hand, in an automatic instruction, in step 409, positioning actuation is performed by (No) 

according to the sequence set up beforehand. 

[0065] 

If the judgment result of the judgment step 405 is "negation (No)", i.e., a judgment result that the display 
21 is not connected, the judgment of whether the instraction detected at the input edge is demanding 
activation of the step corresponding to selection of a mode of operation or a setup of a parameter will be 
performed at the following judgment step 412. 
[0066] 

If the judgment result of the judgment step 412 is "affirmation (Yes)", it progresses to step 414 and the 
parameter value of the already memorized last is loaded again. If compared with the indefinite condition 
of the value which will be generated if a display 2 1 is removed when parameter selection is performed, 
no matter this parameter value may be what case, it will be considered that it is that reliable. 
[0067] 

Actuation which resets a mode of operation is performed at the following step 415. And in step 416, the 
request of normal procedures (normal procedure) is set up and it is sent to the corresponding judgment 
step 404. 
[0068] 

On the contrary, if the judgment result of the judgment step 412 is "negation (No)", it will progress to 



the judgment step 404 as it is. 
[0069] 

From the above thing, actuation will be perfonned as follows. 
[0070] 

When a display 21 is removed as mentioned above, a connection 105 is intercepted and it becomes 
impossible namely, as for a control unit 22, to receive a signal from a display 21. That is, in step 220, a 
request is no longer sent to a power plant 23 from a display 21. 
[0071] 

However, since it is constituted [ even if an indicating equipment 21 is removed, ] so that, and it can 
control, it is received from a control unit 22 and a push button (controller) 18 and the instruction judged 
at the judgment step 301 as a result of actuation of 19 are sent to the judgment step 401 in connection 
with a power plant 23, for example. [ the procedure corresponding to a control unit 22 and a power plant 
23 ] [ control of a general fundamental transit function especially gear-shifling, and a derailer ] 
[0072] 

Therefore, a control system 2 can continue operating according to a base or normal operation mode. 
[0073] 

For example, as mentioned above, the condition that an instruction can be transmitted is maintainable by 

operating each push button 18 and 19 in gear change of gear-shifting and a derailer. 

[0074] 

if it explains in full detail, ****** an indicating equipment 21 will be removed ~ the following 

actuation - being active (condition made always) - it is maintained. 

[0075] 

The usual actuation by the manual mode: Corresponding to actuation of an instruction, gear-shifling in 

step 408 or gear change (positioning) of a derailer can be performed. 

[0076] 

The usual actuation with automatic mode: Corresponding to actuation of the push button by the side of 
gear-shifling, gear change of gear-shifling and/or a derailer can carry out according to a predetermined 
sequence. 
[0077] 

At the judgment step in connection with a mode of operation and a parameter setup, it is carried out as 
explained with reference to drawing 5 . That is, the value before memorizing is searched, normal 
operation mode is started, and vertical gear change (upward and downward gear shifting) of gear- 
shifling and vertical gear change (upward and downward derailleur shifting) of a derailer can be 
performed. 
[0078] 

By the above-mentioned configuration, a remarkable advantage is acquired as compared with a Prior art. 
[0079] 

The electronic control system by this invention can be used, even if a display breaks down, it is in a thefl 

or it is in the unique situation of being damaged. 

[0080] 

Although it is needless to say, without deviating from the range of this invention specified by the claim, 
it sets broadly and a detailed configuration, a detailed operation gestalt, etc. of this invention which 
explained in full detail so far, and was illustrated can also be changed. 
[0081] 

For example, with the operation gestalt of this invention explained so far as an example, no matter it 
may be what case, the basic function about transit of a bicycle can always be achieved by the fixed part 
of a control system. 

[0082] 

However, the indicating equipment equipped with the microcontroller which has suitable power and a 
suitable resource (for example, in order to develop a GPS function and advanced migration 



communication facility like UMTS in addition to the usual function general to a cycle computer) may be - 
given with the role which controls the function in connection with transit like actuation of the gear- 
shifting of what requires the load on an operation somewhat, or a derailer. In this case, even if it is, when 
a display is removed, exertion of the above-mentioned function can be transferred to the "fixed" section 
of a control system. For that purpose, the fixed part of a control system is made to possess "backup" 
module which operates when an indicating equipment is removed from a bicycle. What rupture of 
actuation to a user is felt does not almost have especially transference of the function mentioned above, 
and it is carried out according to the typical modality (modaUties) of the preservation actuation usually 
performed with the electronic processing system. 
[0083] 

As an implementation mode considered, this invention can control the moving function of a bicycle, and 
consists of 1st at least one equipment and 2nd at least one equipment which can collaborate in the 1st 
equipment and a functional target, and the 1st equipment demounts it from a bicycle alternatively, and it 
can be realized in the form of a free control system (the thing attached in the bicycle from the beginning, 
or thing attached later), in this case, in (**) the condition that the 1st equipment was removed sure 
enough in the transit function with the 2nd equipment fundamental [ the general way of a bicycle ], it is 
constituted so tiiat exertion of said function may be secured. 

[0084] 

In addition to it, this invention is realizable also by constituting from suitable software in a 
programmable control system as the alternative. In this case, a programmable control system is 
constituted from 1st at least one equipment and 2nd at least one equipment which can collaborate in the 
1st equipment and a functional target, and while [ the equipment ] the 1st equipment demounts from a 
bicycle alternatively and it is free, it constitutes in the condition that the 1 st equipment was removed 
from the bicycle siire enough in the transit function with the 2nd equipment fundamental [ the general 
way of a bicycle ] so that exertion of said function may be secured. 
[0085] 

Moreover, the computer program product as the above-mentioned software is also contained in this 

invention. 

[0086] 

Furthermore, it is clear to this invention that each of the above-mentioned structure-of-a-system 
equipments is also contained. That is, following each equipment is targetted for this invention. 
[0087] 

The processor for the system which controls the moving function of a bicycle. Even if this processor is 
suitable for collaborating in another equipment constituted so that removal could be altematively done 
from a bicycle, and a functional target, it is constituted so that a general fundamental transit function can 
be achieved, and said another equipment is removed from a bicycle, exertion of the engine performance, 
i.e., said function, is secured. 
[0088] 

The control unit for the system which controls the moving function of a bicycle. This control unit 
collaborates with at least one complementary equipment in connection with a bicycle while being 
constituted so that removal can be altematively done from a bicycle. This control unit detects removal of 
the equipment concerned from a bicycle, has a means to notify that removal to said complementary 
equipment, and by said complementary equipment enabling it to achieve a general fundamental transit 
function, also where a control unit is removed from a bicycle, it is boiled, and it can secure exertion of 
said function now. 
[Brief Description of the Drawings] 
[0089] 

[Drawing 1] It is drawing showing the conventional electronic control system which controls the 
moving function of a bicycle. 

[Drawing 2] It is the schematic diagram of the electronic control system which controls the moving 



function of the bicycle by this invention. 

[Drawing 31 It is a flow chart corresponding to the control approach performed with this electronic 
control system. 

[Drawing 4] It is another flow chart corresponding to the control approach performed with this 
electronic control system. 

[Drawing 5] It is another flow chart to the pan corresponding to the control approach performed with 
this electronic control system. 
[Description of Notations] 
[0090] 

2 Control System 

14 Starting Device corresponding to Gear-shifting 

1 5 Starting Device corresponding to Derailer 

1 6 Position Transducer 

1 7 Position Transducer 

18 Controller (Push Button) 

19 Controller (Push Button) 

20 Push Button of Indicating Equipment 

21 1st Equipment (Control Unit Which Collaborates with Display, Equipment Other than Processor, and 
Complementary Equipment) 

22 2nd Equipment (Control Unit, Processor, Complementary Equipment) 

23 2nd Equipment (Power Plant, Processor, Complementary Equipment) 

24 Display 

25 Microprocessor 

26 Auxiliary Power Circuit 

27 Microcontroller 

28 Input Edge 

29 Input Edge 

30 Auxiliary Power Circuit 

31 Magnet 

32 Switch (Magnetic Switch) 

33 Auxiliary Dc-battery 

34 Auxiliary Dc-battery 

35 Signal Line 

102 Connection 

1 03 Electric Supply Bus 

104 Communication Bus 

1 05 Electrical Connection 



[Translation done.] 
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27 



31 



2 ,%M*/%9L 

Klllfi (WHS. A«M^&IS»RS. 

R2ttB (cnnus. lunia. i&Bsmas. ) 

St :«S 
iOS;iiiua<tfii 
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t^*^ 1 ^ ....... 

|^2^t (2 2, 2 3) liriB^lMS (2 1) tm^^hMi^mKm-VU^ 

^|B^2^S (2 2. 2 3) 0*;*:fi«)<t^^f«Stg$r*;t LT^ lUfB^l^t 

(2 1) Ti>^g^¥7J^^^•9^i•^^^7t^^i^^i5v»•c. liIl5M<^l^»^:^^t#1■^> 

^ it ;t i 1 1 & g li^ffl mWMmm ;^ r A o 

(m*S2 3 

m^a 1 tiJv^T. 

|J|E-a»POl;$:fi<)>5r^ft«ltfe;6K irffi|^2^tt (2 2) (iJtiStiftOW (1 8, 1 

9) g^^<7)^*7->7 hiij^tss-r^M^a (15) t^mw<Dr^ 

IS*:® 3 3 
4 ] 

nti^^^o^T'yyYKnmt&if^Wi^w. (15) i^e^^o-r-f ^^ti^ist 

1 4 ]i ■c<^v>f it7j^-3gi-^^*"C, 

ntS.f^2mn (2 2. 2 3) «irlB-iit?oS*«l4*^TM«r*?t-rJ:^tifilJifcL 
^c-v^i^n^y (2 7) *^t&i^¥ffii)«tltlJ^^->^rA„ 

[M*3@ 6 ] 

^t^mj!>^hMisi^i^M.nm^^j:mi^imw. (21) f)\ {i^-^j: < t ii~<^<o^mm^ 
(om^3fii^&& (10 5) *^LT^ mif^2mn (22) tc^^^itriji). 

iFfe^'''ir< t <)--P<om^^ilc§|5 (10 5) \z^^^j:<bii—o<7)7.4 yf- (3 2) 
igE^it> ^<r>7.-^y^ (3 2) fflB^g|i!l'L;t:5^^tM*l«fiaf^2iSfi (2 2) ii^h 

miBl^ 1 ^fi (21) (31) ?Sr>t L^ miB4?'5r < t ii—o<D7.^ yi- (32) 

;6«|trlB«aS (3 1) tcJ: i9@^fiDK:f^i)§it2.;^'f y^T^)ig|g«ffl|&<WI«II^N->;^ 

8 1 

^ti^imm^Mm^W (2 1) ■c«>SgiiK¥ffli!iftMtim->;^rAo 

r^^;g 9 ] 

mm2mu*^> f^ft^n (14. 15) ^ity^JHitf (is. 19) i)^m^tit^Mn^ 

S (2 2) i:^ MIBf^Kl^fi (14, 15) 4r^S!jt^OHiit^c|!):^3^tt (2 3) 
;t 1- a i 4E¥ffl »I«tgt"m -> ^> x A o 
1 0 ] 
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tz. M^m<omi^m^^pmt^^mmn (22, 23) ni5^>T^ 
mu^m^w. (22, 2 3) -^i^)<o^3^c6<J;i^^T^!!li^*^/-L''t^ friBsuo^t 

1 1 1 

i^£S:jc^i|g$it;t/l??aj< t 'b-O(0fflffifitl'5:ga (2 2. 2 3) t^illL, 

'?-<7)$im^iy65S^»'^^'9a'i-^ti;tt*-t(fiaffi^ifi<ii:^tt (22, 23) 

2] 

4?^r< ^~o<DfH^fi (2 1) i:^ -g-^Ol^ lllStMWtc1Si!)1-&^^^: < t 'b- 
o<7)^2^m(2 2, 2 3) ii^lix-^^ytp-^XrA^ijUilf *;^ry 
ma^l^S (2 1) ^^ ge*^^t>S*^65tiWti«E^:^fii: LTmjS;t;&;^ry 

mm^zmn (22. 23) -®l9o**W'3r^^TM^r:S:7ttT^ mumimn 

im^«i 31 

[m« 1 4 ] 

af^l&^tt (1 4) h^mm-fi>M&i)\ ^Ki^- k (4 0 s) tcisv^T'afflnr^-e^)^ 

[m*^ 1 5 ] 
H*^ 1 3 

miBilS¥(0^7->7 hlcMtSI-^ftKl^S (15) h^^^<DrH y-Kn^t 
S-f-^SIJ^S (14) i:$*$yi^-r&^tgA^ SSl^-K (4 0 9) tCiiV^T'&fflflrtgfib* 

m*3ll6] 

lirf2-ii'9 0l:$:fl<J'5:?&ffM:6^ i[|B^2^S (2 2, 2 3) l^^lt ^ a 

3>'hD-7 (27) JCJ: i9:^/c$4i«>i|£¥0®l#at6tl1^:^^So 
1 7 ] 

1 2 ^r J3V^T^ 

WKI^2SS (2 2) umilS (2 1) <0';^'x;^h«riBtS3-e:^ ieS$-e:/c^^ 1 

[m^«l 8] 
[W^l^l 9) 

X i; ^' ;ix 3 > t:' J. - ^' * - liaitti D - KortfeT, n > f ^ - ^ -C*tf ^ 
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[0 0 0 1] 
[0 0 0 2] 

[0 0 0 3] 

<0#il^fiS:ft!l^lNI-^%*J: -9 t^fll^S^ii-TVi&o iNri-, i<«¥<^^7->7 h (gearshift 
[0 0 0 4 ] 
[0 0 0 5] 

^:<iO^^I6ffl^4^ >/»t>i5»a-9-'< :J';l'n:/e3.-^' {^I^^m^y^:^-^'^ cycle comp 
uter) »if<0|BfiS^SO2fe&:/D4ry-'J— $:*t;tTV>Ts ^ - ¥ - M 1" & <S?&if ft (se 
nsitive information ) ^ii'^h^i^i)^^<r>'fu^y^-\z1^/ihiXX\^Z,o 
[0 0 0 6] 

[0 0 0 7] 

1 l\z\t. ifL^*^'>2 0-e$y^Sp$tL&<}:9K.'5:-3TV>2>-9--f :J';p3VejL-^' (cycle- 
conputer) M^^M^^t itTV^-C. igiai 0 1 «r:ft-L-cm^$«??->;^r A 1 <0#<?>g|S35' 

[0 0 0 8] 

;^.(i>0'J ^x;;; h<^t31*^T9 UX!|ttlt& J: "7 Ji«J*?*i.Tv>T> ^7-> 

7 f t-T^f l^'f (positioning, f-x- >(?555^^^S;^ T'n-ir h O^M) t-O 

:/ 1 9 i: ^r^.f'^t 2) i t HJ: L v -i-^ S fi^i-i 7 W - A ( caimunication frames 
) Oj^Tmtl^U (power unit) l 3lil^>lt> 3 *«|jr|BV b 

[0 0 0 9] 

^MSbit (servo-assisted operation) <Dfct(>(OUm><OU^^j:t'(0. #3E<0i&f^Of!J^^|K 
[0 0 10] 
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<^*|(it'Sf ^tmP%^t-<^^%<Oim (modalities) KX^tzi^^-^X^m^^^-^h 
[0 0 1 1] 

[0 0 12] 

0 AO 0 0 2 9 3#:d^ib^^itT^»^i:i*-C$.»9x U/v:>5«o-C'e<^^^t^^ti*SI?^ifffl 
[0 0 13] 

. 1iF^<0'( ^' rg#W=tfi)SISTO 2 O00AOOO29 3-f-K:|i^$*iT»/^S'>;^-rA 
ti> S^^fil loWt^&;^ai-C|:2>J: 9 f^tTv^T> ^^^Sl l:<)«^>5^'V$*t*2: 

[0 0 14] 

* i i: 5&«-e § 'S: v> ff >5> ij ;J\ i |S*:(0®i#/'7l:frMI *C:t'b-C#'5:<'5:So 

[0 0 15] 
[0 0 16] 

\m^<onfJsm^m^-r^ <<i:mtzi3 ot^^ox^ s^^i^^jSj v>?g-g'H sie 
[p®*<s^t&^«:)<^#g?] 

[0 0 17] 

^2^ttS-#x.x miB^ll^S*^<Sm^»?>S*^»t-5li1-L'i«tt L/c> i|£*<?>SI>{'^ 
MS•ft!l^^1"^>->^ri^^:i3Vi■C^ irfB^2^tt7!>^ -fit? <^&*fi*i'5r^ffitg (locomo 
ti on functions) !gr*7ttT, lirlfi^^ 1 JgS*<g|5*)J^e.$li9^1-$ it/t^^ci^lci3^>Xtifie 

[0 0 18] 
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[0 0 191 

[0 0 2 0] 

2 \z^to 
[0 0 2 1 ] 

[0 0 2 2] 

m^{&ij^->;^TiN 2fi^ g^jiii2 1 tmm^U2 2 i:iji:t7iifi2 3 t-(^m 

[0 0 2 3 J 

mt)^W2 3Ji> ifSi^l 0 2=Src^LT*!ltp^S2 2tcm?S^Sr«t2>o i^^ 1 0 2\t. 

0 3 hm.^^^7s 1 0 4 t$-a^iia2 ijc®^;^i-ito-e*2>o 

[0 0 2 4] 

ifjtei^E^JSgSSl 0 5 tr^x Ji^0^:4r4ife&*?^3^:J'^t^«l^tT<>i:i/^L. 
[0 0 2 5] 

W^^a2 2lci3V>T, -^W^nayho-^a 7**ji^>'f;^ 10 4 tM?iJU^^S*t 

oT> •7^;}'03>ha-727lix ji^^"^;^ 1 0 4 ^^tTf[l2ifb-^Srl!j:t;^tt 2 3 
4iiiT<5>o $iJ^^SS2 2li^ v^jJ'Dny hn-72 7 ffl<offlffij/'N*-;' r U - 3 4co|&f^$r 
^^0l*S'e*^^'-1-Sli«imiSlElK3 0*JttTv>*o 
[0 0 2 6] 

^*^a2 2Ji> ^' nT'n-t 7-9-2 5JwJ: ijHiid? itS^^lf 2 4^:^LTW>*o 
ciov-^ jJ'a-/D-t7^j-2 5{i> ■l^-<i!';^^^'fefi-^M^*^L;tl9^ a-g^-?;^ 1 0 
4 ^rcf^tT^^Nl^^2 2 i:ii#1-2>c9l-ii t/Cb^-C^^o C:<75S:?^^g2 2 tc^g-t^ttS 
^l&miiiaK2 6li^ -v-f ^tJDV 2 5 ffl^D^HJl-''^*?' r 0 - 3 3 <^Sll<'^4rJS^<7) 

^ - ^ - 1- S J: 9 ^ o T v» -i) o 
[0 0 2 7] 

^^^fi2 2M5 3 1 'b^LTv>^,7i^ c:<oa5 3 Hi, 1 0 4 t^&m^-?:^ 

1 0 3 0^^<^?-^<'>-**^IS:»t/>:3'(@<0'J- KMa^;=^'1' ';'^3 2SriaES1-5>o 
[0 0 2 8] 

g^gfi2 2 555^i9^;?tfrv^'5:ViMt?{±, «B^;^-f ^•^3 21*^:5 3 1 O 
[0 0 2 9] 

S^^l2 2*^S^¥?5^^^l9^Si^2> as 3 1 <)S^^^^S2 2i:t'(>lci^ 

#tCftiJ®J^1i2 2*>^«lttTV><d^^s 5'f-3 2fiiiV>T^it2>o 

[0 0 3 0] 

^j^ss2 1 (091^1. Ln^oT^igcsui 0 ^ii^mw^^^t. um^wz 2 t^Ts^mw 

^it&:6^^, $imStt2 2**^i^ail 0 5 O^,^. (^SSSSf^) d^^m^fltll-i^i!*? tt^o 
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[0 0 3 1) 

*MoS|gi:'5r2.3-D •;/yN-#|^^tiJ0^O 3 4 2 5 1 8 9. 9 -f-t l^iKFlitH^LTi: a -d 
{0 0 3 2] 

v-f tJ'PaV fa-7 2 7H^ ffi^;^'f •)'f-3 2 <^liEaS:^ait-4/c «>H^ €^i^3 5 
[0 0 3 3] 

Ei3^ ia4x 051*, :^^m<r>n,'f-mn'y^T^2i!)^^fT-ti>s ii5$oi/^M<o$« 

[0 0 3 4] 

|i)3^±^ ^^^®2 1 tcMiEi1-^#Mo»*^tTv>io 

[0 0 3 5] 

SE7.f-7 7* (choice step ) 2 0 U^iJSV^Tx if 7 ^ ^ i^"^- V'i^taL 

[0 0 3 6 ] 

y^'XT. h^i^JSrv* (No) i;J|5!Jif$*i2>i:. tflJIlPT'n /9 A li*^Tl-4o 
[0 0 3 7] 

fm^, TsTV^l 0 l-C'J^'x;?. h A^jfir Notify If ^^^^^^ *«5e:^7-';' ^2 0 
2~2 0 7 •Cjitc#US>&^fi'*>*t&o i<^*!i5E-Xr ';'-/2 0 2 -2 0 7 <^v»t*ti:6^<^2iiiJ^ie 
f=*^#jc (Yes) T^>ittf. i!)ljgS2 3liy:>J:;;^ h^iS^'9tti1-;^r')'7'2 2 0:6«*ff 

[0 0 3 81 

1-'5j*5^, iHiJ^;=^T-';'7'2 0 2ti^ x--if'-;6«f^i!i^g!Sr'J-fe:;' h t ^ 7. r s' "/'^ii* 
[0 0 3 9] 

^:Oi|siJjE;^r->''/2 0 2 <^*U$g)fS:^5(»^ FViJ'x;^ hJ^t (No) J -C^titf, ^(O^fiJ^T. 
ry7'2 0 3 H3^oT^ .a— ^f-^cML•C^ -If D^lg:j£;^r ^ T'^rj^T L;tV>:6^§;J^(7)Pg 

[0 0 4 0] 

^\%y.TVf2^ zm\'m^mi^ rS5g (No) J -^^^ttlf, )^<r)^'^7.T 'J -/ 2 0 4H 

^i^ f > ^ - -9* - M L^mt r 7*'^ii -i^^ 75»s 55^<o pa -a- -^J&^^f it & « 

[0 0 4 1] 

C<7>fljfe7.x«>y2 0 4(D$lJ5gie^A< (No) J T♦^i^^^^ ^(^flJSg;^T'y7'2 0 

5Hji^T% J.-'»f-JcWUffi<^;=<.r';'7'«ril^F7 (exit) v»:d^S;5^(^Folv^-^^3-^;()S 

[0 0 4 2] 

JWS^Ty7*2 0 5 0flJ^:^*« rSJE (No) J T^>*ttf, :^<7)*ii5E;=^r 7* 2 0 6»w 
[0 0 4 3] ^ 

c:<?5¥iJ5E;^r7 7'2 0 6<om^i^^*^ rSJE (No) J :k'Dm&^T y -f 2 0 

[0 0 4 4] 

:i<Dmu:^r V 2 0 7 -(^(Dm&i^^^' Fss (No) J T^kfiif. mmmTti>o 

[0 0 4 5] 

iiti^O^iJ^Xr 5'7'f4> ^^^fi2 lojf t5J?^>'2 0 (01) *tiflF-r4 i t J: 
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[0 0 4 6] 
[0 0 4 7] 

1) 0^^'^i;<):*^^3{i*A:3t)ig2 8, 2 9 (02) \:.^i,i)^m^if^^''^^-^^M^*^^ 
[0 0 4 8] 

Z<r>m^:^r y 3 o Kom^i^Mt' TSie (No) J ^ t^fe^> Xt^2 8.2 91^ 

[0 0 4 91 

m^:^Ty:f3 O lom^i^^i)' ftjS (Yes ) J t:$>M. m^J^r^ySO 
[0 0 5 0] 

tf (Yes ) , 7.rvfZ 0 4lc^v>T##Uv';^^- (signalling register ) ttz^iV 
viT-k^y 7yif\ts ^^ii^'tv \•■^i^ht. ^75^12 27!)«^> 

[0 0 5 1] 

'^lis:&^ m'm.y^TV'f^ 0 3<iD^PJ£<0ie:^^ ^^^fi2 2 t&^^jv^ t ^iajfe? i: (No) , 
[0 0 5 2] 

[0 0 5 3] 

m'^y^T^zfz 0 2 0*IJ^i^**^i:*^&e)t?'b> T^tv-fZ 2 0 ii^t^ii :ij^fi 2 3 

0 5<^V>-f *l'3i^$::rt-tT#l9*i;t^^ffi2 2 O^Ti^tiMI-^*!! ^I^T-^A/T^V^^o 
[0 0 5 4] 

[0 0 5 5] 

;^T7 7'2 2 0 4/^}i;^r^':/3 2 0 tgl<fii5E7.-r 7 7*4 0 1 HiJV» 

[0 0 5 6] 

;^r7y4 0 lay^'mB^i)^ TS^ (No) J . fii^-^. A^;iSl^#^li5^Tv>!a:^> t 
[0 0 5 7] 

W^ -eofU^^-i* (Yes ) J Xi>Ms ^mW-k^^'y- -y ^ 0 5 Hi3V^T^ 
i^ic;j^fy7'3 2 0 55^^0"; ^Jt>^ bK:S'^*^^'C> ^^Sfi 2 1 *^ib 5&\ 1"^ct>*, 
^^gfi2 l^^$!lt^^S2 2i:^^$tL-CV>^;J^?5)5''7&^fiJS$tt*o 
[0 0 5 8] 

l^tr * ^ m L T 4 4 2|3J 5e t S o 
[0 0 5 9] 

:^4 0 2<?5i|5y5£ti<t iJ-lfD^^.iejE^tf (Yes) -e**i(f. :k<^?.TV 
7*4 0 6 HiJV>T. ;^r5'7'4 0 1 TA:Jb3lg»-^^**i^Tv»2,(ia^ ■f^Sii^fiO^teilif^*^ 
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[0 0 6 0] 

^15. -tf D,iJigS:5£*^f 9<§-C'^v> (No) OT*^ttf^ :^0|iJ5E7>r 7-/4 0 3 ici3^» 
[0 0 6 1] 

Zr-;'7*4 0 3 0flJ^0i^Sm^ {1?»)^t<^^^^*^<St-'<§ (Yes) tot^-eitLlf 

T v» 2> W H t) 7t o T ? it S o 
[0 0 6 2] 

RMtw, #i)Slfi<0«cl«r1f«f '<^T'Qrv> (No) <^*iJjeTibJt(f, ^(^i^Jife;^ r f ^ 
4 0 4 li43v>T. ^^^^(O^^fM^^^^^-^fii^ 

[0 0 6 3] 

;^Ty:/4 0 40ifiJ^^*;&«#i«l^'$-<^li# (Yes ) kz\i, T^rvf^ 0 8 KiJV>'C> 
[0 0 6 4] 

'flll:)?^ g l&iJ^^<7)J^-^ (No) 7 •/4 0 9 ^-i^v^"C^ ^) f)*>i:«^^5S$ itT'ci/ 

[0 0 6 5] 

*iJ^;^r7y4 0 5 (7)fiJ^^*75i* (N J . t'Sr^^, g^^S2 1^5^^$*t 

4 1 2lcT=fT*>ii'2>o 
[0 0 6 6] 

*IJ5e;^T7^4 1 2 0*lJ5Eig^7!>« ft^ (Yes ) J -(^-^Ms T^T^-fM 4-^ji/v-C 
, f f K:|e«$itTv>*:ftlfe<DA7;<-^ttj!>*l?C^D- K?ii*o 

[0 0 6 7] 

y4 1 6lc^Vi"Cs ii#^Ji (nonnal procedure) O U :5' x;^ it, ^jESI-^*;?!] 

^7.T-y 7'4 0 4»cie>tlSo 
[0 0 6 81 

iiK^ #u5S;^7^y:^4 1 z<r>mw^m'' rss (No) J -e^ittf, -e<os ifB5e;^T«;' 

7*4 0 4 iiJitfo 
[0 0 6 9] 

^X±.(r>^h'h-^h. Tiac^J:? t::ii)<'t**fTfc itii til's: 2>o 
[0 0 7 0] 

V^T^j^lStt2 l^>A>l!i:t)3gS2 3(c<>fi-^';i^x;^ yti^^h^fi^t^h^ 

(0 0 7 1 ] 

$!l1i^t2 2 fcg|)*^tt2 3 HM^51-^¥Ji^i^ t^^S2 1 51- ttT 
^im^Wt^'fcJ: ■?lwm^$ittTV^;&0-?, ^^J;l^^^ tsK^V ($IJ^fy) 18. 1 9<^|!^ 

S!j:tJ^fi2 3 tK*?&ifiJ5E;^x7 7*4 0 i ti3l?>i^'*o 

[0 0 7 2] 
[0 0 7 3] 
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[0 0 7 4] 
[0 0 7 5] 

fclif-'^ l^'f (positioning ) )i«^fx.^o 

10 0 7 6] 

[0 0 7 7] 

^7->7 hc'JiT^ji (upward and downward gear shifting ) hf^V^ 5-«5±T^ 
(upward and downward derailleur shilling ) ;6«fTX.2>o 
[0 0 7 8] 

[0 0 7 9] 

[0 0 8 0] ^ 

[0 0 8 1] 

H Jfc o T -& o 
[0 0 8 21 

fi{^t^i:*^:<^ m^*!!;3i->;^r Afji't^T^5tLTV^4^^Fillf^<^AMfit)'i^ffl (modali 
ties) H t^tT&^oT^f^ii'io 
[0 0 8 3] 

(0 0 8 4] 
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[0 0 8 7 ] 
[0 0 8 8] 

[0 0 8 9] _ ■ 

[^fV<oiji?gJ 

[0 0 9 0] 
2 ij#->;^rA 

14 ^7'>7 Mi*nei-&f^Si)CT 

15 ]^-( y-i-UJ&t^i'fM^M 

I 6 fSLt^aSI 

1 7 fittt^^tti^ 

18 ftll^^l (jf t#^^^) 

19 m'^^mLt'i'» 

2 2 ^2Sfi (fO^Nl^l, ^aS*^ ) 
2 3 ^2^S (^!):^J^S^ ta^glK)'5:M^ ) 
2 4 i^gP 

2 5 V ^' D 7* D -fc -ff 

2 6 mnmnm 

2 7 -7-^ ^anyhD-^ 

2 8 X:^SS 
2 9 
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3 0 mf^j'^mmm 

3 1 fiS^ 

3 2 7^ (JSa^T.'f ';'-^) 
3 3 nf^^-iyT^)- 
3 4 ^UjA-;;?^';- 
3 5 -i-^ji^ 
1 0 2 j^ia 

1 0 3 if^Ws^^:^ 

10 4 ifi-g/^;^ 

1 0 5 m^^Sigcgis 




i05:«Kfliijiiie 
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